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(54) IMAGE PICKUP DEVICE 

(57)Absti:act: 

PROBLEM TO BE SOLVED: To provide an image pickup device that automatically 
terminates shake correction when the image pickup device is fitted to a tripod and less 
shake exists so as to relieve the processing of a CPU thereby attaining a pleasant 
camera operation and so as to reduce wasteful power consumption thereby attaining 
more proper photographing. 

SOLUTION: The image pickup device includes: angular velocity detection means 4, 
5 that are incoiporated in an image pickup device main body to detect an angular 
velocity around two axes 2, 3 orthogonal to an optical axis 1 ; an arithmetic means 8 
that calculates a shake correction amount on the basis of the angular velocity around 
the two axes detected by the angular velocity detection means; and at least two shake 
correction means 6, 7 performing shake correction in a prescribed direction on the 
basis of the shake correction amount calculated by the arithmetic means; and also a 
tripod mount detection switch 19 that discriminates whether or not the tripod is fitted 
to the image pickup device main body. The image pickup device is characterized in 
that when the tripod detections witch detects the presence of the tripod, the shake 
correction at least in one direction is temiinated. 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Livention] This invention relates to image pick-up equipments, such as a 
video camera, a digital still camera, etc. which have the deflection amendment 
function which amends the deflection of the photogr^hy image by a hand deflection 
etc. 
[0002] 

[Description of the Prior Art] Image formation of the image of a photographic subject 
is carried out on the light-receiving side of an image sensor according to photography 
optical system, and the image pick-up equipment which changes into an electrical 
signal and is taken in is known as a video camera or a digital still camera. A digital 
stin camera cannot realize short shutter time amount like a fihn photo easily due to 
the limitation of the sensibility of an image sensor, and dotage like "flow of an image" 
tends to produce it in the image picturized by deflections, such as a hand deflection. 
Carry out the variation rate of the correcting lens contained in photography optical 
system, the sense of an optical axis is adjusted, or moving an image sensor is 
performed, and the element of drive systems-ed, such as a correcting lens, serves as a 
device which moves in a biaxial top so that deflection amendment may usually detect 
the angular velocity of the circumference of biaxial [ which was fixed to the camera ], 
may search for "the angle of inclination by the deflection" of the camera of the 
circumference of biaxial [ above-mentioned ] and may amend this angle of inclination. 
[0003] Although the resolution of the angular-velocity sensor which detects a 
deflection is mentioned as one of the factors which influence the engine performance 
of deflection amendment, an oscillating component is not detected when the 
magnitude of a deflection is smaller than this resolution. Therefore, processing 
excessive to CPU which is an operation means since [ the ] a deflection cannot finish 
gathering by the sensor on the other hand although the image which does not have 
dotage even if the amoimt of deflections is generally small when it attaches in a tripod 
etc. and the camera is being fix, a camera sways and it is not in amendment mode is 
obtain is perform, a burden is turn [ many ] up, and it also becomes a waste of power. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the 
above-mentioned trouble, in case image pick-up equipment is in the condition of 
having attached in the tripod and is in a condition with few deflections, it sways 
automatically, and amendment is ended, processing of CPU is mitigated, comfortable 
camera actuation is enabled, and useless power consumption is stopped, and it aims at 
offering the image pick-up equipment in which more suitable photography is possible. 
[0005] 

[Means for Solving the Problem] As a means for attaining the above-mentioned 
purpose, invention concerning claim 1 In the image pick-up equipment which is made 
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to carry out image formation of the image of a photographic subject on the 
light-receiving side of an image sensor according to infiage pick-up optical system, 
changes into an electrical signal, and is incorporated An angular-velocity detection 
means to detect a sunx>unding angular velocity of two shafts which are built in the 
body of image pick-iq> equipment, and intersect perpendicularly with an optical axis. 
An operation means to sway based on a siurounding angular velocity biaxial 
[ above-mentioned ] detected by this angular-velocity detection means, and to 
compute the amoimt of amendments. While having at least two deflection amendment 
means calculated with this operation means to sway and to perform deflection 
amendment actuation of the predetemiined direction based on the amoimt of 
amendments If it has the tripod anchoring pilot switch which judges whether the 
tripod is attached in the body of image pick-up equipment and this tripod anchoring 
pilot switch detects a tripod Based on this information, it is characterized by what 
deflection amendment actuation of an one direction is terminated for at least (namely, 
it changes into a deflection amendment actuation prohibition condition)* 
[0006] In image pick-up equipment according to claim 1 , invention concerning claim 
2 has a deflection amendment prohibition mode discharge function^ and is 
characterized by it being possible to cancel a deflection amendment actuation 
prohibition condition by a user's selection at the time of tripod installation detection. 
[0007] In image pick-up equipment according to claim 1 or 2, it has the fimction 
which chooses the deflection amendment direction, and invention concerning claim 3 
can cancel a deflection amendment actuation prohibition condition by a user's 
selection at the time of tripod installation detection. And it is possible to choose as 
arbitmtion the direction which performs deflection amendment, the responsibility of 
an amendment means is improved by mitigating the throughput in an operation means 
also in a deflection amendment functional operating state, and it is characterized by 
perfomiing more suitable deflection amendment. 
[0008] 

[Embodiment of the Invention] Hereafter, the configuration of this invention, 
actuation, and an operation are explained to a detail with reference to a drawing. 
Drawing 1 is drawing showing one example of the image pick-up equipment 
concerning this invention, and is drawing which expressed typically the outline 
configuration of a camera with a deflection amendment function. Moreover, drawing 
2 is a flow chart which shows an example of a series of control action in the control 
system of the image pick-up equipment shown in drawing 1 . In the image pick-up 
equipment (camera) of a configuration of being shown in drawing 1 , the image 
sensor 10 is arranged on the optical axis 1 of the image pick-up optical system 9 
which consists of image pick-up let^es 9A and 9B, and image formation of the image 
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of a photogr^hic subject is carried out on the light-receiving side of an image sensor 
10 according to the image pick-up optical system 9, and it changes into an electrical 
signal and incorporates. 

[0009] An angular-velocity detection means to detect a surrounding angular velocity 
of two shafts 2 and 3 which are built in the body of a camera and intersect 
perpendicularly with an optical axis 1 in this image pick-up equipment (camera) (for 
example, the angular-velocity sensors 4 and 5 and the angular-velocity detectors 1 1 
and 12), the above-mentioned biaxial one detected by this angular-velocity detection 
means - with an operation means (for example, arithmetic and program control which 
consists of a microcomputer, memory, etc. (CPU)) 8 to sway based on a surrounding 
angular velocity of 2 and 3, and to compute the amount of amendments It has at least 
two deflection amendment means (for example, deflection amendment drive circuits 
13 and 14 which drive the actuators 6 and 7 for deflection amendment, and the 
actuators 6 and 7 of those) calculated with this operation means (CPU) 8 to sway and 
to perform deflection amendment actuation of the predetermined direction based on 
the amount of amendments. 

[0010] Moreover, with the camera of a configuration of being shown in drawing 1 , if 
a tripod (not shown) is attached in the tripod seat 20 of the body of a camera, the 
switch 12 of the tripod anchoring pilot switch 19 will be pushed, it will connect with 
the other-end child 23 too hastily by pushing up one terminal 22 of the two terminals 
22 and 23 which confront each other on both sides of an insulator 24, and anchoring 
of a tripod will be detected. 

[0011] And with the camera of a configuration of being shown in drawing 1 , the 
usual deflection amendment actuation of step SI - S4 is performed among the control 
action which shows drawing 2 whether the tripod is attached in the tripod seat 20 
when it detects by the tripod anchoring pilot switch 19 and the tripod is not attached. 
[0012] The surrounding deflection include angle of 2 and 3 is detected in the 
angular-velocity sensors 4 and 5 and the angular-velocity detectors 11 and 12 which 
are angular-velocity detection means, biaxial [ which more specifically intersects 
perpendicularly with the optical axis 1 of an image sensor 10 ] - It sways in CPUS 
which is an operation means based on the data from the angular-velocity detectors 1 1 
and 12. An amount. Compute the amount of deflection amendments to it, and an 
instmction is sent to the deflection amendment drive circuits 13 and 14 of a deflection 
amendment means. It sways by fliese deflection amendment drive circuits 13 and 14, 
the actuators 6 and 7 for amendment drive, the inside of the flat surface which 
intersects perpendicularly an image sensor 10 or the image pick-up optical system 9 
with an optical axis 1 is moved, and deflection amendment actuation of a horizontal 
direction and the direction of a vertical is paformed. Moreover, by CPUS, other 
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processings of the focal drive of the image pick-up lenses 9A and 9B of the image 
pick-up optical system 9, a zoom drive, etc, are serially perfomied through the focal 
control section 15 or the zoom control section 16 in the meantime. 
[0013] Next» if installation of the tripod to the tripod seat 20 is detected by the 
above-mentioned tripod anchoring pilot switch 1 9, that inforaiadon is sent to CPUS 
and the above-mentioned deflection amendment actuation will be in a prohibition 
condition (deflection amendment prohibition mode) at this time (claim 1), (actuation 
of steps S5 and S6 of drawing 2 ) 

[0014] Although the technique of changing the precision of amendment into 
JP, 2000-284337,A in the condition that vibration is small, like [ at the time of tripod 
installation ] with the deflection detection equipment and the Bure amendment camera 
of a pubUcation here is proposed A deflection is minute, when the resolution of an 
angular-velocity sensor is mentioned and it is attached in the tripod as one of the 
elements which influence the amendment engine performance, in case it amends by 
generally swaying, the clear image which does not have dotage even if it does not 
amend — it can obtain — further — the resolution of an angular- velocity sensor ~ when 
it is the following minute deflections, the efTecriveness made into deflection 
amendment mode is not acquired. Moreover, in addition to useless consumption of 
power, swaying under such a situation and having made it amendment mode has 
increased the throughput in CPU superfluously, and it is clear its to become the 
hindrance of smooth camera actuation. 

[0015] So, in this invention, since that information is sent to CPUS, it sways at this 
time and amendment actuation will be in a prohibition condition when installation of 
the tripod to the tripod seat 20 is detected by the tripod anchoring pilot switch 19 as 
mentioned above, it can sway automatically, and can change into an amendment 
actuation prohibition condition (deflection amendment prohibition mode), and the 
above troubles can be avoided easily. 

[0016] By the way, even when a camera is attached in a tripod, it is possible that it is 
necessary to amend by swaying depending on a situation. For example, in case a 
photograph is taken in the condition of having ridden on the vehicle, to suppress and 
photo the deflection produced by the shake of a vehicle, it is necessary to perform 
deflection amendment. It enables it to carry out the usual deflection amradment 
actuation by swaying by a user's selection and canceling an amendment actuation 
prohibition condition (deflection amendment prohibition mode) using the actuation 
switch for deflection amendment actuation prohibition discharge (deflection 
amendment actuation prohibition canceling switch) shown with the sign 17 of 
drawing 1 under such a situation, (claun 2). (actuation of steps S5, S7, and S8 of 
drawing 2 ^ 
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[0017] There is a case where he wants to amend by limiting the direction of a 
deflection according to a situation with the camera of a configuration of being shown 
in drawing 1 when a camera is attached in a tripod. Furthermore, in such a case While 
swaying by a user's selection and canceling an amendment actuation prohibition 
condition (deflection amendment prohibition mode) using the deflection amendment 
actuation prohibition canceling switch 17 Suitable deflection amendment can be 
performed by choosing as arbitration the direction which amends by swaying with the 
deflection amendment direction selecting switch shown with the sign 18 of drawing 1 , 
And since the throughput in CPUS can be minimized since it sways with the 
deflection amendment direction selecting switch 1 8, and the ammdment direction is 
chosen, it sways in this case and amendment actuation is performed, and smooth and 
comfortable photography can be performed, the responsibility of an amendment 
means can be improved and more suitable deflection amendment can be performed 
(claim 3 (steps S5 and S7 of drawing 2 , S9, S4, or actuation of SI O)). 
[0018] 

[Effect of the Invention] In the image pick-up equipment applied to claim 1 as 
explained above An angular-velocity detection means to detect a surrounding angular 
velocity of two shafts which are built in the body of image pick-up equipment, and 
intersect petpendicularly with an optical axis. An operation means to sway based on a 
surrounding angular velocity biaxial [ above-mentioned ] detected by this 
angular-velocity detection means, and to compute the amoimt of amendments. While 
having at least two deflection amendment means calculated with this operation means 
to sway and to perform deflection amendment actuation of the predetermined 
direction based on the amount of amendments If it has the tripod pilot switch which 
judges whether the tripod is attached in the body of image pick-up equipment and this 
tripod pilot switch detects a tripod Since it is characterized by terminating deflection 
amendment actuation of an one direction at least based on this information, it will 
sway automatically if it detects that the tripod is attached in the body of image 
pick-up equipment, and amendment is set as a prohibition condition The throughput 
in an operation means (CPU) is reduced, and useless power consxmiption can be 
deleted. 

[0019] In the image pick-up equipment concerning claim 2» in addition to the 
configuration of claim 1, have a deflection amendment prohibition mode discharge 
function, and it also sets at the time of tripod installation detection. Even if it is 
characterized by it being possible to cancel a deflection amendment actuation 
prohibition condition by a user's selection, it detects that the tripod is attached in the 
body of a camera and it is in a deflection amendment actuation prohibition condition 
Since it sways by selection of a user's arbitration, a deflection amendment actuation 
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prohibition condition is canceled and the usual amendment can be performed, suitable 
photogr^hy can be pCTfomed according to a situation. 

[0020] It is possible to have the function which chooses the deflection amendment 
direction in the image pick-up equipment concerning claim 3 in addition to the 
configuration of claims 1 or 2, and to cancel a deflection amendment actuation 
prohibition condition by a user's selection at the time of tripod installation detection. 
And it is possible to choose as arbitration the direction which performs deflection 
amendment, and it also sets to a deflection amendment functional operating state. 
Even if the responsibihty of an amendment means is improved by mitigating the 
throughput in an operation means, it is characterized by performing more suitable 
deflection amendment, it detects that the tripod is attached in the body of image 
pick-up equipment and it is in a deflection amendment actuation prohibition condition 
Since it sways by selection of a user's arbitration, and an amendment actuation 
prohibition condition is canceled and the deflection amendment direction can be 
chosen, according to a situation, suitable photography can be possible, and the 
processing in an operation means (CPU) can be suppressed to minimum, and useless 
power consiunption can be lost. 
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